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,QWURGXFWLRQ
0DQ\ URDG DGPLQLVWUDWLRQV ZRUOGZLGH DUH IDFLQJ ELJ SUREOHPV WR UHFHLYH HQRXJK PRQH\ IRU WKH
PDLQWHQDQFHRI WKHLU URDGQHWZRUNEHFDXVHRIFRPPRQSUHVVXUHIRU VDYLQJSXEOLF ILQDQFLDOPHDQV7KH
URDGDGPLQLVWUDWLRQVDUHLQVHYHUHFRPSHWLWLRQZLWKRWKHUSXEOLFVHFWRUVOLNHVRFLDOGHSDUWPHQWVDQGSXEOLF
WUDQVSRUWHWF7KHUHIRUHLWLVLPSRUWDQWDQGQHFHVVDU\WRSURYLGHDFOHDUSLFWXUHRIWKHFRQVHTXHQFHVZKLFK
KDYHWREHHQYLVDJHGLIQRWHQRXJKPRQH\LVDYDLODEOHIRUWKHURDGLQIUDVWUXFWXUH
,W LVQHFHVVDU\ WRGHYHORSFOHDUILJXUHVZKLFKFDQEHHDVLO\XQGHUVWRRGE\WKHSROLWLFDOGHFLVLRQOHYHO
DQGFDQEHSUHVHQWHGLQDQLPSUHVVLYHZD\
$QLPSRUWDQWEDVLVIRUWKLVSURFHGXUHLVWKHGHILQLWLRQKRZWKLVDFWXDOFRQGLWLRQRIWKHURDGQHWFDQEH
GHVFULEHG E\ D VLPSOH QXPEHU DQG KRZ WKLV LQGLFDWRU ZLOO FKDQJH E\ WLPH LQ UHODWLRQ WR WKH DYDLODEOH
PDLQWHQDQFHEXGJHW7KLVVLPSOHLQGLFDWRULVFDOOHG³PDLQWHQDQFHEDFNORJ´DQGZDVLQYHVWLJDWHGLQGHSWK
LQDQ(5$1(75RDGSURMHFWZKLFKLVVKRUWO\GHVFULEHGLQFKDSWHU
%DVHGRQWKLVVWXG\DQH[WHQVLYHLQYHVWLJDWLRQZDVPDGHLQ$XVWULDIRUWKHHIIHFWRIEXGJHWUHGXFWLRQV
RQWKHVWDWHURDGQHWZRUN$OWKRXJKXVLQJGHWDLOHGUHVXOWVIURP306DQDO\VLVDVLQSXWILQDOO\VLQJOHFOHDU
ILJXUHVFRXOGEHGHULYHGH[SUHVVLQJ WKH LQFUHDVHRIGHWHULRUDWLRQ LI WKHEXGJHW LVNHSWDW WKHDFWXDO OHYHO
DQGWKHQHHGIRUDGGLWLRQDOEXGJHWWRIXOILOOKLJKHUUHTXLUHPHQWVVHHFKDSWHU
(5$1(752$'3URMHFW³0DLQWHQDQFH%DFNORJ±(VWLPDWLRQDQG8VH´
7KH REMHFWLYH RI (5$1(752$' (15 LV WR FRRUGLQDWH DQG PXWXDOO\ RSHQ XS URDG UHVHDUFK LQ
(XURSHDQG WR LPSOHPHQWD WUDQVQDWLRQDO URDGUHVHDUFKSURJUDPWKDW LVVWUDWHJLFDOO\SODQQHGDQG WUDQV
QDWLRQDOO\ IXQGHG:LWKLQ WKLV IUDPHZRUNRI(5$1(752$'EHVLGHVRWKHUV WKH WUDQVQDWLRQDOSURMHFW
HQWLWOHG 0DLQWHQDQFH %DFNORJ ± (VWLPDWLRQ DQG 8VH´ >(5$1(7 52$' (15  :HQLQJHU
9\FXGLO HWDO @ ZDV LQLWLDWHG 7KH FRXQWULHV IXQGLQJ WKH SURMHFW $XVWULD 'HQPDUN )LQODQG
1RUZD\6ZHGHQ6ZLW]HUODQGDQGWKH8.KDYHIRUPHGDSURMHFWWHDP3URMHFW([HFXWLYH%RDUG3(%
IRU FRRUGLQDWLRQ RI WKH SURMHFW OHG E\ WKH 6ZHGLVK 5RDG $GPLQLVWUDWLRQ 65$ )ROORZLQJ DQ LQYLWHG
ELGGLQJ DQG VHOHFWLRQ SURFHGXUH DQ LQWHUQDWLRQDO FRQVRUWLXP OHG E\ 306&RQVXOW $XVWULD DQG WKH
,QVWLWXWH IRU 7UDQVSRUW 3ODQQLQJ DQG 6\VWHPV (7+ =XULFK 6ZLW]HUODQG ZDV FKDUJHG WR FRQGXFW WKH
VWXG\
0DLQWHQDQFH EDFNORJ FDQ EH XVHG DV D FRPPRQ DQG FRPSDUDEOH GHQRPLQDWRU RI URDGPDLQWHQDQFH
UHVXOWV IRU GLIIHUHQW W\SHV RI URDG VXEDVVHWV DQG IRU GLIIHUHQWPDQDJHPHQW WDVNV 7KH REMHFWLYH RI WKH
SURMHFWZDV WRSUHSDUHUHFRPPHQGDWLRQVIRUWKHFRPSUHKHQVLYHLPSOHPHQWDWLRQDQGXVHRIPDLQWHQDQFH
EDFNORJ LQGLFDWRUV ³EHVW SUDFWLFH´ 7KH SURMHFW FRYHUHG WKH IROORZLQJ VXEDVVHWV RI WKH URDG
LQIUDVWUXFWXUH
x 3DYHPHQWVWUDIILFNHGDQGQRQWUDIILFNHGDUHDV
x (QJLQHHULQJVWUXFWXUHVEULGJHVWXQQHOVZDOOVDQGRWKHUHQJLQHHULQJVWUXFWXUHV
x 5RDGIXUQLWXUHVLJQVJXDUGUDLOVOLJKWVHWF
7R DFKLHYH WKH REMHFWLYHV RI WKH SURMHFW WKH ZRUN ZDV EDVHG RQ VWUXFWXUHG LQWHUYLHZV ZLWK WKH
SDUWLFLSDWLQJ DJHQFLHV DQG VRPH DGGLWLRQDO URDG DGPLQLVWUDWLRQV SUHFHGHG E\ WKH QHFHVVDU\ SUHSDUDWLRQ
EDVHGRQH[LVWLQJGRFXPHQWVDQGEDFNJURXQG LQIRUPDWLRQ7KHVH LQWHUYLHZVZHUHSHUIRUPHGDWYLVLWVDW
WKHUHVSHFWLYHDJHQFLHVE\WKHVDPHWZRSHUVRQVIURPWKHFRQVRUWLXP
7KH UHVXOWV RI WKH LQWHUYLHZV ZHUH VXPPDUL]HG DQG ILQDOO\ LPSOHPHQWHG LQWR D GDWDEDVH 7KH
LQYHVWLJDWLRQVZHUHOLPLWHGWRWKHW\SHRIURDGQHWZRUNZLWKLQWKHUHVSRQVLELOLW\RIWKHUHVSHFWLYHFHQWUDO
URDGDGPLQLVWUDWLRQ7KXVDELJYDULHW\RIURDGFDWHJRULHVDUHFRYHUHGE\WKHLQWHUYLHZVZLWKDPDLQIRFXV
RQKLJK OHYHO URDGV ,QSDUDOOHO WR WKH LQWHUYLHZVUHODWHG LQIRUPDWLRQZDVFROOHFWHGDQGDQDO\VHGIURPD
OLPLWHG LQYHVWLJDWLRQ IURPOLWHUDWXUHFXUUHQWSURMHFWVDQGH[SHULHQFHVZLWKLQ WKH WHDP,WFRXOGEHVHHQ
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WKDWWKHFDOFXODWLRQDQGHVWLPDWLRQRIPDLQWHQDQFHEDFNORJLVZLGHO\XVHGLQWKH6FDQGLQDYLDQFRXQWULHV
ZKLOH LQ WKH RWKHU LQYHVWLJDWHG FRXQWULHV YDULRXV DSSURDFKHV DUH XVHG ZLWKRXW GLUHFWO\ DVVHVVLQJ D
PDLQWHQDQFHEDFNORJLQWKHVDPHZD\+RZHYHUWKHQHHGIRUH[SUHVVLQJWKHQHFHVVLW\IRULPSURYHGURDG
PDLQWHQDQFHDQGDGGLWLRQDOIXQGVLVUHFRJQL]HGLQDQ\FDVH
7KH UHVXOWVRI WKHHYDOXDWLRQRI WKH LQWHUYLHZVDQG LQYHVWLJDWLRQVZHUH VXPPDUL]HGGHDOLQJZLWK WKH
IROORZLQJEDVLFWRSLFV
x 0DLQWHQDQFHDQGPDLQWHQDQFHREMHFWLYHV
x &RQGLWLRQDQGSHUIRUPDQFHLQGLFDWRUV
x 'DWDDFTXLVLWLRQ
x 0DLQWHQDQFHVWDQGDUGVDQGPDLQWHQDQFHVWUDWHJ\
$FHQWUDOSDUWRIWKHVWXG\ZDVGHDOLQJZLWKWKHWRSLFPDLQWHQDQFHEDFNORJ%DVHGRQWKHFROOHFWHGDQG
DQDO\VHGLQIRUPDWLRQWKHIROORZLQJJHQHUDOGHILQLWLRQLVUHFRPPHQGHG>(5$1(752$'(15@

0DLQWHQDQFHEDFNORJRIWKHURDGLQIUDVWUXFWXUHLVWKHDPRXQWRIXQIXOILOOHGGHPDQGVDWD
JLYHQ SRLQW RI WLPH LQ H[SOLFLW UHIHUHQFH WR WKH SUHGHILQHG VWDQGDUGV WR EH DFKLHYHG
0DLQWHQDQFHEDFNORJ FDQEHH[SUHVVHG LQ IXQFWLRQDO QRQPRQHWDU\ RUPRQHWDU\ WHUPV
DQGLWUHIHUVWRVLQJOHFRPSRQHQWVVXEDVVHWVRUWRWKHZKROHURDGLQIUDVWUXFWXUHDVVHWRID
JLYHQURDGQHWZRUN

)URPWKHIORZFKDUWLQ)LJLWFDQEHVHHQKRZWKLVEDFNORJFDQEHDVVHVVHGLQDVWHSZLVHSURFHGXUH
DQGLWFRXOGEHVKRZQWKDWDOPRVWDOOWKHSURFHGXUHVDQGGHILQLWLRQVLQXVHWRGD\FDQEHFRYHUHGE\WKLV
DSSURDFK 1HYHUWKHOHVV WKH DSSOLFDWLRQ RI WKH PDLQWHQDQFH EDFNORJ H[SUHVVHG LQ PRQHWDU\ WHUPV LV
JHQHUDOO\UHFRPPHQGHGEHLWIRUH[SUHVVLRQRIWKHWRWDOPRQHWDU\EDFNORJDWDJLYHQSRLQWRIWLPHRUIRU
WKHQHHGRIDGGLWLRQDODQQXDO IXQGV EXGJHWDU\EDFNORJ WRHOLPLQDWH WKHPDLQWHQDQFHEDFNORJZLWKLQD
JLYHQWLPHSHULRG
3URFHGXUHV IRU WKH FDOFXODWLRQ RI WKH PDLQWHQDQFH EDFNORJ ± IRU WKH IXQFWLRQDO QRQPRQHWDU\
PDLQWHQDQFH EDFNORJ DV ZHOO DV IRU WKH PRQHWDU\ PDLQWHQDQFH EDFNORJ  DUH SURSRVHG DQG
UHFRPPHQGDWLRQV IRU WKHSUDFWLFDO DSSOLFDWLRQRI WKH DOJRULWKPV DUHJLYHQ LQ DGGLWLRQ$V DQ LPSRUWDQW
WRSLFDOVRWKHFRQVHTXHQFHVRIPDLQWHQDQFHEDFNORJDV
x (IIHFWVWRWKHURDGXVHUVDFFLGHQWVORVVRIWLPHGLVWXUEDQFHHWF
x (IIHFWVWRWKHURDGRSHUDWRUVDGPLQLVWUDWLRQVPRQHWDU\EXGJHWDU\HIIHFWVHIIHFWRQUHVSRQVLELOLW\HWF
x (FRQRPLFDQGVRFLRHFRQRPLFHIIHFWVVWUHQJWKHQLQJRIFRQVWUXFWLRQLQGXVWU\SUHVHUYDWLRQRIMREV
HWF
x (QYLURQPHQWDOHIIHFWVLQFUHDVHRIHPLVVLRQVDQGSROOXWLRQ
ZHUHPHQWLRQHG 7KH FDOFXODWLRQ DQG HYDOXDWLRQ RI WKHVH HIIHFWV ZDV QRW FRYHUHG E\ WKH VFRSH RI WKLV
SURMHFWEXWLWVKRXOGEHDSSOLHGZLGHO\WRSUHVHQWWKHFRQVHTXHQFHVRIPDLQWHQDQFHEDFNORJHVSHFLDOO\WR
WKHSXEOLFLQDFOHDUDQGXQGHUVWDQGDEOHZD\

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)LJ$VVHVVPHQWRIPDLQWHQDQFHEDFNORJ>(5$1(752$'(15@
7KHRXWSXWDQGUHVXOWVRIWKLVSURMHFWVKRXOGHQFRXUDJHJHQHUDOXVHRIPDLQWHQDQFHEDFNORJLQFOXGLQJ
EHQFKPDUNLQJEHWZHHQGLIIHUHQWURDGDGPLQLVWUDWLRQVRQWKHQDWLRQDODVZHOODVRQWKHLQWHUQDWLRQDOOHYHO

$XVWULDQ6WXG\RQ0DLQWHQDQFH1HHGVIRUWKH6WDWH5RDG1HWZRUN
2YHUYLHZ
7KH$XVWULDQ6WDWHURDGQHWZRUNLQWKHUHVSRQVLELOLW\RIWKH$XVWULDQVWDWHVKDVDWRWDOOHQJWKRIDERXW
NP,WLVDQLPSRUWDQWSDUWRIWKHURDGLQIUDVWUXFWXUHIRUPLQJWKHOHYHORIURDGVEHORZWKHIHGHUDO
PRWRUZD\VQHWZRUNRIDERXWNP7KHDYHUDJHDJHRIWKHVHURDGVLVEHWZHHQDQG\HDUV7KLV
UHODWLYHO\KLJKDJHUHIOHFWVRIFRXUVHLQDQLQFUHDVLQJGHWHULRUDWLRQUDWH7KHUHIRUHWKHPDLQWHQDQFHRIWKLV
QHWZRUN UHFHLYHV D YHU\ KLJK LPSRUWDQFH LI WKH FRQGLWLRQ RI WKH URDGV VKRXOG QRW JHW ZRUVH $
SUHFRQGLWLRQIRUVHFXULQJDVDWLVI\LQJURDGFRQGLWLRQLVWKHSURYLVLRQRIWKHQHFHVVDU\ILQDQFLDOPHDQVIRU
WKHFRQVWUXFWLYHPDLQWHQDQFHLQWKHUHVSHFWLYHVWDWHEXGJHWV
7KLVVHULRXVVLWXDWLRQOHGWRWKHGHFLVLRQRIWKHVWDWHURDGDGPLQLVWUDWLRQVWRRUGHUDVWXG\>/LW]NDHWDO
@ ZKLFK VKRXOG FOHDUO\ SRLQW RXW WKH FRQVHTXHQFHV RI LQDGHTXDWH ILQDQFLDO PHDQV IRU WKH
FRQVWUXFWLYH PDLQWHQDQFH RQ WKH PLG DQG ORQJWHUP GHYHORSPHQW RI WKH URDG FRQGLWLRQ DQG WKH DVVHW
YDOXH)RU LQWHUQDO UHDVRQV WKLVVWXG\ZDVGHDOLQJZLWK WKHSDYHPHQWSDUWRQO\7KHUHVXOWVVKRXOGRIIHU
WKHQHFHVVDU\EDVLVIRUWKHDUJXPHQWDWLRQZLWKWKHILQDQFLDOERGLHVIRUDVDWLVI\LQJPDLQWHQDQFHEXGJHW
0HWKRGRORJ\
$VLQGLFDWHGWKHVWXG\ZDVGHDOLQJZLWKWKHSDYHPHQWRQO\DQGWKHLQYHVWLJDWHGPDLQWHQDQFHPHDVXUHV
ZHUH UHVWULFWHG WR WKH FRQVWUXFWLYH PDLQWHQDQFH UHKDELOLWDWLRQ VWUHQJWKHQLQJ DQG UHQHZDO ZKLFK LV
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SODQQHG IROORZLQJ D JLYHQ GHFLVLRQ SURFHVV 7KXV RSHUDWLRQDO PDLQWHQDQFH DQG SHULRGLF URXWLQH
PDLQWHQDQFHZHUHQRWWDNHQLQWRDFFRXQW
8VLQJ WKH H[LVWLQJ LQYHQWRU\ GDWD DQG WKH FRQGLWLRQ GDWD IRU UXWWLQJ ORQJLWXGLQDO HYHQQHVV VNLG
UHVLVWDQFHVXUIDFHGLVWUHVVDQGFUDFNLQJDFRPSUHKHQVLYH306DQDO\VLVZDVFRQGXFWHGXVLQJWKHV\VWHP
9,$306ZKLFKLVFRPPRQO\XVHGIRUWKHPDLQWHQDQFHSODQQLQJRQWKH$XVWULDQPRWRUZD\QHWZRUNDQG
RQPDQ\RI WKH VWDWH URDGV IRUPDQ\ \HDUV:LWKLQ WKLV SURFHGXUH WKH VLQJOHSHUIRUPDQFH LQGLFDWRUV RU
LQGH[HVUHVSHFWLYHO\DUHIRUPHG WR WZRFRPELQHGSHUIRUPDQFH LQGLFDWRUV FRPIRUWDQGVDIHW\ LQGH[DQG
VWUXFWXUDO LQGH[DQG ILQDOO\ WRD WRWDO FRQGLWLRQ LQGH[ VHH)LJ'HWDLOVRI WKLVSURFHGXUHDQGRI WKH
306V\VWHPVLQXVHLQ$XVWULDFDQEHIRXQGLQ:HQLQJHU9\FXGLOHWDO

)LJIRUPLQJRIFRPELQHGLQGH[HVDQGWRWDOFRQGLWLRQLQGH[>:HQLQJHU9\FXGLOHWDO@
)RU WKHVWXG\ WKHH[LVWLQJEDVLFGDWDDQG WKHUHVXOWV IURPUHFHQW306DQDO\VHVFRXOGEHXVHG7KHVH
/&&DQDO\VHVKDG WREHH[WHQGHGIRUYDULRXVDGGLWLRQDOEXGJHWVFHQDULRV LQRUGHU WRJHWDQ LQIRUPDWLRQ
DERXWWKHPDLQWHQDQFHEDFNORJDIWHUDJLYHQWLPHSHULRGZLWKUHVSHFWWRGLIIHUHQWDYDLODEOHEXGJHWV$VD
UHDOLVWLF WLPHKRUL]RQ\HDUVZHUHVHOHFWHG6RVWDUWLQJ IURPWKHVLWXDWLRQ LQ WKHUHVXOWV IRU\HDU
ZHUHHYDOXDWHG7KHIROORZLQJFKDUDFWHULVWLFQXPEHUVZHUHFDOFXODWHGDQGXVHGIRUWKHLQYHVWLJDWLRQ
x 0DLQWHQDQFHEDFNORJDVDIXQFWLRQDOQRQPRQHWDU\WHUPDFFRUGLQJWR(5$1(752$'
H[SUHVVHGDVWKHVXPRIWKHOHQJWKVRIURDGVHFWLRQVZLWKDWRWDOFRQGLWLRQLQGH[7&,LQFRQGLWLRQ
FODVVÄSRRU³DQGFRQGLWLRQFODVVÄYHU\SRRU³
x $VVHWYDOXHWKHGHSUHFLDWLRQZDVQRWEDVHGRQWKHWLPHEXWRQWKHFDOFXODWHGVWUXFWXUDOFRQGLWLRQRI
WKHJLYHQURDGVHFWLRQ
)RU WKH FDOFXODWLRQ RI WKH PDLQWHQDQFH UHTXLUHPHQWV IRU WKH UHSUHVHQWDWLYH VWDWH URDG QHWZRUNV WKH
IROORZLQJVWHSVZHUHDSSOLHG>/LW]NDHWDO@
x 'HILQLWLRQRIDGGLWLRQDOEXGJHWVFHQDULRVVSHFWUXPIURPWRPD[¼NPDQG\HDU
x &DOFXODWLRQRIRSWLPL]HGPDLQWHQDQFHVWUDWHJLHVIRUWKHJLYHQEXGJHWVFHQDULR
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x $FFXPXODWLRQRIWKHPRQHWDU\DQGQRQPRQHWDU\FKDUDFWHULVWLFYDOXHVRIWKHVHFWLRQUHODWHG
PDLQWHQDQFHSURSRVDOVIRUWKHWRWDOQHWZRUNLQIRUPRIFRQGLWLRQGLVWULEXWLRQVRIWKHWRWDOFRQGLWLRQ
LQGH[DQGWKHVWUXFWXUDOLQGH[
x &DOFXODWLRQRIWKHEDFNORJOHQJWKIRUWKHWRWDOFRQGLWLRQLQGH[LQ\HDUIRUGLIIHUHQWEXGJHW
VFHQDULRV
x &DOFXODWLRQRIWKHEDFNORJOHQJWKIRUWKHVWUXFWXUDOFRQGLWLRQLQGH[LQ\HDUIRUGLIIHUHQWEXGJHW
VFHQDULRV
x &DOFXODWLRQRIWKHFRQGLWLRQUHODWHGDVVHWYDOXHLQ\HDUIURPWKHGLVWULEXWLRQRIWKHVWUXFWXUDO
LQGH[IRUGLIIHUHQWEXGJHWVFHQDULRV
x 'LVSOD\LQJWKHUHVXOWVIRUHDFKVLQJOHVWDWHURDGQHWZRUN
x &RPSDULVRQRIWKHUHVXOWVIRUWKHGLIIHUHQWVWDWHVDQGDJJUHJDWLRQIRUWKHWRWDO$XVWULDQVWDWHURDG
QHWZRUN
5HVXOWV
(YDOXDWLRQRQVWDWHOHYHO
)RUHDFKRI WKH VWDWHV WKHFRQGLWLRQGLVWULEXWLRQ IRU WKH WRWDO FRQGLWLRQ LQGH[ LVGLVSOD\HGDWZKLFKD
GLVWLQFWLRQLVPDGHEHWZHHQWKHKLJKHUOHYHOVWDWHURDGV%DQGWKHORZHUOHYHOURDGV/VHH)LJ

)LJGLVWULEXWLRQRIWKHWRWDOFRQGLWLRQLQGH[IRU%DQG/QHWZRUNIRURQHH[DPSOHVWDWH
+RZHYHUWKHIROORZLQJUHVXOWVDUHDOZD\VVKRZQIRUWKHWRWDOVWDWHURDGQHWZRUNDOWKRXJKIRUIXUWKHU
HYDOXDWLRQDOOGHWDLOHGUHVXOWVDUHDYDLODEOHRIFRXUVH
7KHVHUHVXOWVDUHGLVSOD\HGLQGLDJUDPVDOOPRQHWDU\YDOXHVEDVHGRQ
x 'LDJUDPH[DPSOH)LJVKRZLQJWKHUHODWLRQVKLSEHWZHHQEDFNORJOHQJWKDQGDYDLODEOHDQQXDO
EXGJHW)URPWKLVGLDJUDPRQHFDQVHHRQWKHRQHKDQGWKHGHWHULRUDWLRQRIWKHQHWZRUNLQFUHDVHRI
EDFNORJOHQJWKXQWLOLIWKHDFWXDOEXGJHWLVNHSWRQWKLVOHYHO\HOORZDUURZDQGRQWKHRWKHU
KDQGRQHFDQVHHWKHQHFHVVDU\EXGJHWIRUNHHSLQJWKHEDFNORJOHQJWKWKHVDPHEDFNORJLVHTXDO
EDFNORJZKLWHDUURZ
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
)LJ/HQJWKRIPDLQWHQDQFHEDFNORJWRWDOFRQGLWLRQLQGH[LQUHODWLRQWRPDLQWHQDQFHEXGJHW
x )URPWKLVGLDJUDPDOVRWKHQHFHVVDU\EXGJHWFDQEHGHULYHGWRVHFXUHDJLYHQPD[LPXPEDFNORJ
OHQJWKRIHJ7KLVWDUJHWYDOXHLVUHFRPPHQGHGDVDUHDOLVWLFYDOXHDQGLVDSSOLHGLQPDQ\
(XURSHDQFRXQWULHVVHH>@
x 'LDJUDPH[DPSOH)LJVKRZLQJWKHGHYHORSPHQWRIWKHDVVHWYDOXHEDVLVRIWKHQHWZRUN
UHODWHGWRWKHJLYHQEXGJHWDU\FRQGLWLRQ

)LJFKDQJHRIDVVHWYDOXHLQUHODWLRQWRWKHDYDLODEOHPDLQWHQDQFHEXGJHW
7KHVHVWDWHUHODWHGHYDOXDWLRQZLOOIRUPWKHEDVLVIRUWKHGLVFXVVLRQZLWKWKHSROLF\DQGILQDQFLDOERGLHV
LQWKHYDULRXVVWDWHJRYHUQPHQWV


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$JJUHJDWLRQIRUWKHWRWDO$XVWULDQVWDWHURDGQHWZRUN
)LQDOO\DJHQHUDOHYDOXDWLRQIRUWKHWRWDOVWDWHURDGQHWZRUNZDVWULHG)URPWKHYHU\EHJLQQLQJLWZDV
GHFLGHGWRH[FOXGHWKHVWDWHURDGVLQ9LHQQDNPIURPWKHVWXG\DVWKH\DUHQRWFRPSDUDEOHZLWKWKH
RWKHUVWDWHURDGVDQGWKXVQRWUHDOO\UHSUHVHQWDWLYH$VQRWIRUDOORIWKHUHPDLQLQJVWDWHVWKHQHFHVVDU\
LQIRUPDWLRQ IRU WKH FRPSOHWH /&&DQDO\VHV ZLWK 9,$306 ZDV DYDLODEOH RU WKH QHWZRUN XQGHU
LQYHVWLJDWLRQ ZDV QRW HTXDO WR WKH WRWDO VWDWH QHWZRUN EXW RQO\ D VHOHFWHG SDUW RI LW IRU WKH RYHUDOO
HYDOXDWLRQIRU$XVWULDWKHUHVXOWVIURPUHSUHVHQWDWLYHVWDWHVZHUHXVHGDQGH[WUDSRODWHGWRWKHFRPSOHWH
VWDWHURDGQHWZRUN
)LJ  VKRZV WKH FDOFXODWHG DYHUDJH FRQGLWLRQGLVWULEXWLRQ RI WKH WRWDO FRQGLWLRQ LQGH[ OHIW DQG WKH
PDLQWHQDQFHEDFNORJLQ\HDULQUHODWLRQWRWKHDYDLODEOHDQQXDOPDLQWHQDQFHEXGJHWIRUWKHWRWDOVWDWH
URDGQHWZRUNULJKW
)LJDYHUDJHFRQGLWLRQGLVWULEXWLRQDQGEDFNORJYHUVXVDYDLODEOHEXGJHW

7KHFDOFXODWLRQVKRZV WKDW WKHDYHUDJHDQQXDOEXGJHWDFWXDOO\DYDLODEOH LVDERXW¼NPDQG WKH
DYHUDJHEDFNORJOHQJWKLV)URP)LJLWFDQEHVHHQWKDWWKHQHFHVVDU\DQQXDOEXGJHWIRUNHHSLQJ
WKHDFWXDOEDFNORJRIXQWLO\HDUDQDQQXDOEXGJHWRI¼NPLVQHFHVVDU\ZKLFKPHDQVDQ
LQFUHDVHRI
,Q)LJWKHFKDQJHRIWKHEDFNORJOHQJWKIURPWRLVVKRZQLIWKHDFWXDOEXGJHWLVNHSWHTXDO
OHIWDQGRQWKHRWKHUKDQGWKHQHFHVVDU\DQQXDOEXGJHWWRVHFXUHDEDFNORJUDWHRILQ\HDUDV
WDUJHWYDOXHULJKW

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)LJFKDQJHRIEDFNORJOHQJWKZLWKDFWXDOEXGJHWDQGQHFHVVDU\EXGJHWIRUWDUJHWYDOXHLQ
)URPWKHFDOFXODWLRQVDQGIURPWKH)LJDQGWKHIROORZLQJJHQHUDOVWDWHPHQWVFDQEHGUDZQ
x :LWKWKHDFWXDODYDLODEOHPDLQWHQDQFHEXGJHWRI¼NPDQG\HDUDQLQFUHDVHRIWKHEDFNORJOHQJWK
VHFWLRQVLQSRRUDQGYHU\SRRUFRQGLWLRQRISHUFHQWDJHSRLQWVKDVWREHH[SHFWHGWKLVPHDQV
DGGLWLRQDONPRIVHFWLRQVZLWKEDFNORJ
x 7RNHHSWKHDFWXDOJHQHUDOO\QRWUHDOO\VDWLVI\LQJEDFNORJFRQGLWLRQWKHVDPHXQWLO\HDUDGGLWLRQDO
PRQH\RI¼NPDQG\HDULVQHFHVVDU\WKLVPHDQVDQLQFUHDVHRIWKHDFWXDODQQXDOEXGJHWIRU

x 7RLPSURYHWKHDFWXDOURDGFRQGLWLRQWRDWDUJHWYDOXHRIWKHEDFNORJOHQJWKRILQDQ
LQFUHDVHRIWKHDFWXDODQQXDOEXGJHWIRUZRXOGEHQHHGHG
7KHFDOFXODWLRQRIWKHDYHUDJHDVVHWYDOXHEDVHGRQWKHVWUXFWXUDOFRQGLWLRQVKRZVDUHVXOWRI
¼NPLQ\HDUDWWULEXWHGWRDQDYHUDJHEDFNORJIRUWKHVWUXFWXUDOLQGH[RIRIWKHQHWZRUNOHQJWK
)LJ  VKRZV D UDWKHU JRRG UHODWLRQVKLS EHWZHHQ WKH FDOFXODWHG DFWXDO DVVHW YDOXH DQG WKH VWUXFWXUDO
EDFNORJOHQJWKGHULYHGIURPWKHFDOFXODWLRQIRUWKHYDULRXVVWDWHV$VH[SHFWHGJHQHUDOO\ LWFDQEHVHHQ
WKDWWKHKLJKHUWKHDVVHWYDOXHWKHORZHUWKHUDWHRIWKHVWUXFWXUDOEDFNORJ
,WFRXOGEHVKRZQWKDWWKHYDOXHIRUQHZFRQVWUXFWLRQRIWKHFRPSOHWHSDYHPHQWRIWKHWRWDOVWDWHURDG
QHWZRUNDPRXQWVWRELOOLRQ¼ZKLOHWKHDFWXDODVVHWYDOXHGXHWRWKHVWUXFWXUDOFRQGLWLRQLVDERXW
ELOOLRQ¼ZKLFKZLOOEHDOPRVWEHWKHVDPHLQ\HDU7KLVDOVRXQGHUOLQHVWKHQHFHVVLW\IRUDGHTXDWH
PHDQVIRUWKHVWUXFWXUDOPDLQWHQDQFHDJDLQ

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
)LJUHODWLRQVKLSEHWZHHQDFWXDODVVHWYDOXHRIWKHSDYHPHQWDQGVWUXFWXUDOEDFNORJ
6XPPDU\DQGFRQFOXVLRQV
8VLQJ WKH UHVXOWVRI WKH(5$1(752$'SURMHFW³0DLQWHQDQFH%DFNORJ±(VWLPDWLRQ DQGXVH´ LQD
SUDFWLFDODSSOLFDWLRQDVWXG\RIWKHPDLQWHQDQFHQHHGVIRUWKH$XVWULDQVWDWHURDGQHWZRUNZDVFRQGXFWHG
7KHDLPRIWKLVVWXG\ZDVWRSURYLGHRQDGHWDLOHGDQGVFLHQWLILFEDVLVVLPSOHDQGFOHDUILJXUHVDERXWWKH
QHFHVVDU\ EXGJHWV IRU WKH VWUXFWXUDO PDLQWHQDQFH 7KXV LW FRXOG EH VKRZQ IRU HDFK RI WKH VWDWHV
LQYHVWLJDWHG DQG LQ D JHQHUDOLVHG IRUP IRU WKH WRWDO $XVWULDQ VWDWH URDG QHWZRUN KRZ WKH SDYHPHQW
FRQGLWLRQGHWHULRUDWHVIURPWRLIRQO\WKHDFWXDOEXGJHWLVDYDLODEOHDQGKRZPXFKDGGLWLRQDO
PRQH\LVQHFHVVDU\WRNHHSWKHDFWXDOVLWXDWLRQXQWLODWOHDVWRUWRUHDFKHYHQDEHWWHUWDUJHWYDOXHRI
EDFNORJOHQJWK
,Q DOO VWDWHV DQ LQFUHDVH RI WKH EDFNORJ EHWZHHQ  WR  SHUFHQWDJH SRLQWV RQ DYHUDJH  SHUFHQWDJH
SRLQWVLVWREHH[SHFWHGLIQRDGGLWLRQDOPRQH\FDQEHSURYLGHG$QXSJUDGHRIWKHDFWXDOEXGJHWVIRU
RQDYHUDJHZRXOGEHQHFHVVDU\WRNHHSWKHDFWXDOQRWUHDOO\VDWLVI\LQJEDFNORJVLWXDWLRQDWOHDVWXQWLO

7KHDFWXDODVVHWYDOXHRIWKHSDYHPHQWVWUXFWXUHLVRQO\DERXWRIWKHYDOXHIRUQHZFRQVWUXFWLRQ
7KLVDOVRVKRZVWKHQHFHVVLW\RIVXIILFLHQWPHDQVIRUWKHVWUXFWXUDOPDLQWHQDQFH
$OO WKHVH ILJXUHV DQG YDOXHV ZLOO IRUP DQ LPSRUWDQW EDVLV IRU WKH GLVFXVVLRQ RI WKH VWDWH URDG
DGPLQLVWUDWLRQVZLWKWKHLUUHVSRQVLEOHERGLHVIRUILQDQFHV,FDQEHKRSHGWKDWWKHFOHDUGHPRQVWUDWLRQRI
WKH FRQVHTXHQFHV RI LQVXIILFLHQW PDLQWHQDQFH EXGJHWV ZLOO OHDG WR D UHVSHFWLYH UHYLVLRQ RI WKH VWDWH
EXGJHWVHYHQLQWLPHVRIJHQHUDODXVWHULW\PHDVXUHV
$FNQRZOHGJHPHQW
7KHDXWKRUVZLVKWRWKDQNWKHGLUHFWRUVIURPWKH$XVWULDQ5RDGDGPLQLVWUDWLRQVIRUILQDQFLQJWKLVVWXG\
DQGIRUWKHIUXLWIXOFRRSHUDWLRQGXULQJWKHZRUNV
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5HIHUHQFHV

(5$1(752$'(15µ0DLQWHQDQFH%DFNORJ±(VWLPDWLRQDQG8VH¶)LQDO5HSRUW306
&RQVXOWE\RUGHURI6ZHGLVK5RDG$GPLQLVWUDWLRQ%RUODHQJH6ZHGHQGRZQORDGZZZHUDQHWURDGRUJ

/LW]ND-:HQLQJHU9\FXGLO$%DXOLFKHU(UKDOWXQJVEHGDUIIUGLH/DQGHVVWUDVVHQ2HVWHUUHLFKV
0DLQWHQDQFHUHTXLUHPHQWVIRUWKH$XVWULDQ6WDWH5RDGV6WXG\IRUWKH$XVWULDQVWDWHURDG
DGPLQLVWUDWLRQV9LHQQDXQSXEOLVKHGLQ*HUPDQ

:HQLQJHU9\FXGLO$6LPDQHN35RKULQJHU7+DEHUO-+DQGEXFK3DYHPHQW0DQDJHPHQWLQ
2HVWHUUHLFK6WUDVVHQIRUVFKXQJE\RUGHURI%09,7DQG$6)L1$*6WUDVVHQIRUVFKXQJ+HIWLQ
*HUPDQ

:HQLQJHU9\FXGLO$/DQJ-(153URMHFWÄ0DLQWHQDQFH%DFNORJ±(VWLPDWLRQDQG8VH³
3URFHHGLQJV7UDQVSRUW5HVHDUFK$UHQD75$%UXVVHOV


